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^UW.2(0^^(D^^ S. >ifmmz'li£.-DXm$d.-t>7.7 

^ U fcSI 2 CDStl^lHi?SS: $ e iZ^AiX' t ^ -SigjR^S 1 6 
3 Wti-rnA^ 1 J®JC|S»<Dffi*.ji*^SSS«S^->X7^A. 

ffX5-7 5i^U->^:^^lcaigLTI/i-5'7'f ir— KOR 
Xt^A. 

e> 5 Wti-rn*^ 1 JBlClB^CDffl*-i^.*-gE^®^->XT- 
A, 

[§g*Ji7) BfrfBm3<^^^[HlSS^7'f-\'-KOR[pI 
?S&:^t-UTHMlBmi«ISi^iaI?SlcJ6«SL. tmMm^<D 

i±s :^ X ^ - 7 7 y 5IJ U' 7, »c jift*.^ fc-a- -5 6 

iCtBiSCDiifii^-ii..^ g HKS^ ->X T- A. 
Cii5*J^8] >t U-fe>»KD7K€:^b. H5tB;^^:'J 

IC -fe > X 7 > 7'* WB 7 U-f iwf B3«J^ tc ii^S L T *5 

i5 0. fl9IB7U'f i^wfi«rtB^<t'j-fe;ncA:'3S-ffi«-rs 
J; P ICfflig L T ^ fiS^ffita 7 > y A 7 -tr X ^ U 
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(MRAM) »ffiIel8Sffl»m*ii*-geiSS^->X5^A-r 

H9IB-t>X7>>^0-?-n-e-*nicaigL. B5tB;*t'J7U 

± (E i5 J: Z^T EE f*9 1 c S) ^ S £ ft 5fr S }fi ta ft til ga 
©SS^^trm 1 (DBSS^IsIgSt. 

H9tB>^tU7U-'f Ofr^lcaiSL. HatB7 U-f W^'nffC 

$:<ttti-r ^fcJ6irE^-r'5m 2 ©la^iHiss t . 

X-5'/'^^'->S:pt^:'J7U'f iS^^U7 
W-r A^bT^-^Srii^ttiL.. HfIfBSi^mL,;tT'-5'<i:Btr 

tm^'^Ajti'f--5' h^]tm.t^rzib\zmm.^^w.3(D 
^n-e'ntc^t j^:-r -5 fuiia-fe > X 7 > 43 1 i T ^fefiS -r -5 

L. BulB7l^'rF«gc0p<^'J-tr;KC-=J<.iT©sS^m^;5^*|g 
g BKS^ vX 5^ A. 

'^')-^)v^m^^^m.mz^iSt-oTfm^mmr^^o{z 

gB^L.fcli?^««lEF!S<t. mffl^^*^e>-fiitB:'j«-^P 

-r-5J:e>(cil$SLfcgilM[Elif§i, mrHB^l*3J:0;"ig2« 
3t^® iS'-r S >i^^i^»Ct;Eo TmflB^^ 1/ -:/X ^ tCHMlB 
-Mai;'j<&Setf-5J:5lca^U7!tX'f •;/9'>i^lHl?Si 
Sr^ Ay-C -SiSiR^ 9 (CfB«ro jfl^ji*^ g eSCSI ->X 7^ 
30 A. 

[0 0 0 1] 

!f#lc. iKMffitn;;^^:'J (magneto-resistive me 
morya&-5tMaMRAM) 7 U-1'C0;fc*«^i5»-ii*gBa 

[0 0 0 2] 

v^^(Dtmi\ ±mi^t^':>mmtimmm^<r)m.mzio^^ 

1.^*^. ^x hlHlgS*^* I Ctc-^*ti-5JB-&(c:«Ki^©xS* 
•5. 

[0 0 0 3] &<T\z»mr^-xmt.. -xmwjkmmmz 

^itSffl^ii*. geas^fflwt^x •r)7j>roSi4«rtB«J LT 

50 t^S. 
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1. M Abramovici b<7>Digi tal Systeios Testing and T 
estable Design. Chapter 9 : TDesign for testabilil 
yj (Rockville. MD. Computer Science Press. 19 9 

2. E. B. Eichelberger & T. W. WilliamsCD FA Logic 
Design Structurefor LSI Testabilityj (Journal of 
Design Automation and Fault Tolerant Computing, V 

ol. 2. PPI65 - 178. 1 9 7 8^5^) 

3. 5. DasQUptab<7D TA variation of LSSD and its I 
mplementat ion in Design and Test Pattern Generatio to 
n in VLSIJ (Proc. IEEE ITC. 1982. pp63- 66) 

[0 0 0 4] ?^^om^(Dm^^^^E.um^. ±mm: 

f^m f)^^0(D T*^ (C W^PJ UChf)^$>^. D R A M is <fc 
[0 0 0 5] 

(MRAM) ^miti. h(Dummm^ 

— ^ I /Omi^(D^^ X(Drz^. S R AM:feck:I>'DR A. 
M{C^^ LT^^L>cm^i>b^ge^i^[HlSS^i. MRAM 

\z\^mm^'^mx$>^f}^'^^'^x$>^. 

[0 0 0 6] 30 

xsym}^\z$>^t^i&f)^^^'&r^m i (omntmu^m^ 
^ ^ ^ T i -5 m ^ ^ e e iS ®^ X A ^ #t T 'g) o 

[0 0 0 7] »^L<^i, SKtt^KS^lHlgSti. 

{tm(Dm^(D±Mi^^UTm^m-t^ i ^^u'm 2 com 

[0 0 0 8] *fgB^(7)j^^Lt.^JgSitC43l^T. Sfcittt^ 40 

iig^lHlSSfi, ifcfaiHjg§co-t>7.T>yiHil^co-gB^;^cC'r 

f ^fc66{cBafa[Hi?s^ffi*SL. mi4octz>'m2cDmA&co 
^y^m^\zvt'DX^^y7.7y'f(D^^Uz^7.^\z 
zimvA:)i^m%-r^tzmz7.^ y^y^fm^^m^-^^ 

^^tL\t^'^^X'$>^i)^^fv^'ttz,^\z. ^^uyx^(D 
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[0 0 0 9] ^2<DaillHlKti, ^t^UTU-YfC^fett-S 
fc;<^Uir;U:feckl/r^i^;t (opened) ffTKUxm^^ 

-fir- KORlHlSS^^tyo 

[0 0 10] ^^rUTU-YCO^dgUS^X^tCSiatO^i^ 
[0 0 1 1 ] *^§gcDjffSH.v|F^^{C43(.>T. ^3(7)IS 

^mmi. '7-r-\--KOR(Ei?§<&^LT^i c7)^i^[Higs 

tj-^^fT{c-::)(/^T. mi4Bcfcr/^3(7)i^@^[HlKtcJ:oT 
^a:i$n/zX^-c7)»^|Bi^L. ^fTn(DX.z^-(0^f)i 

[0 0 12] *^^{Ccl:nfrf, >t^:U-b;K7)TU-f 

y7.Ty'yf)^ibthf3^^nmD. TU-fp^co^^rU-tr;!/ 

{c^* L T A ;^ ^ ff ftt-r ^ J: ^ ic jffi *g T ^ e^ffita ^ > 
A^^irX^C^U (MRAM) rtfllHlgSffiCOffl^iA^g 
BaS^v7L^A=bS«t-^o ffl-55^j2,^^gBaS^>^x^A 
^S. :A^OTU-rp^(D^?^^^J'tiJU<Df&tn^Umi.X^ 

(Dmfiy)m^(D±m:i^<^zj^Ti&[^iz$>^^^^y)^^^^^ 
^r^isb. ^±y7.Ty':fizm^[.r^&tfiti:mumm^^ 

isb. ^^eoY <Dfrm\zm^Lrcm2<DU,mm^^^ 
u-((D^Mu-yxi^\zmsSL. m^cD'r-^n^-y^ 

[0 0 13] m^i2i^&SISS^vX^AC0»^L.<.^?gffi 
tS. ^1 <l:SI2<h^3(7)iS^lHlgS^0JffllL. ;?<^UTl/ 
tc*+r ^§5 1 2 3 (^Mig^<^^tT-r ^;^ca?!)iilS 

[0 0 1 4] <?f*L<«. ?f5l43cfct/jg2<Dm^cZ)5''< 

^y^m^^. mmuM^m^yymmz^-:>x^^r 
[0 0 15] *^§q<Dgija)J^^lcJ:ntf, >^^u-t:;utc 
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^ X 7^ .y y <h ^ ^ ^ T ^j: ^ o 

[0 0 16] -jf^mM(D^'^i.\^^^mmm\t,. u^tkWi\z 

nW\'^^^'t^rz^\Z. S R AM:fe^a<'DR AM^^y 

MR AMT'-^ODyn^y^lifie^fiJffit-'i)/^:®;^?:^^!?^ '^0 

mM\z:hit'^^j^m\^. mm i^m-^i^ 

muMR AMY iy^umzmr^:si^-m^^mmr 
m^ji-^^^um\^. mmmm^zj:^mmz:^i.^x 30 

[0 0 17] v^^Bjt^. ^M0ffi^#BaL.t:,::), ^ff^U 

ommizmmr^o 

[0 0 18] 

^rci>^<D:^m:ioj:zfmm^mmf^o i^T(Dmm^z:io\^^ 
X. mmBm(Dtzsbiz. ^^(Dmm^<kzsw^<ommM 

m(Dmm^. '^'^mcD^^f^mm^mm't^rcisbiztzm 40 

<Dmm^Zi^^mtsi^^z,ty)^mBxs>^oo 

[0 0 19] MRAMv7.7=-Al 0 0 fi. Ell (C^Bi^^T 

-^^ay^mmmxff^^^n. mramtu-t i o 2cb. * 

l^-So ff<7)7'f ir-KORijtS^(Hl?8l 0 6f^, TU-f 1 
jCT'frJ KUXx^i-y 1 0 4;5^*a:5;^^^T KU^Ji^ 

f So 7 1 0 2 \zm^r^mm»mmt. i o s 
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iS<h. ^?*i'7-f KORai::^;ctS:-&^"etr^'5• J^JKS^Iil 

?si 0 8ti> ^]:ii^-tio>i^ 1 1 oicatss^/^iiw-r-s 

J: o (CiiSS-r So frlS^lBjJS l 0 6 h^U^m^ 10 8 
f>>l 1 2(c]g^L. !S®^^fig4^cSv>'> 1 1 2^S 

fc. nT\^u7.^zi-yi 0 4(D^:^-:f)vmm\zm^ 

M >C ^: U T U-f ffl (Om^ii^ e EISS^ V X 5^ A CO J^fig (C 

L^^mmmmo^m^^r^mMiz-Di^^xiit. ^T\zmmizm 

[0 0 2 0] mi^rzn^j:zj^mmLrzMRAMmi^i<z^ 

-To mm 2 0 o(s, ^n^n^mmmfSi2 o 4 ^frsij® 

^20 6(omizmftiT^mm.m,tn^'^'jmi^2 1 00^ 
^^^t^MRAMzu-r 2 0 2co-g6^^-ro -en-f-'n 

mEEm;'3Vn-l<h> Vn<!:. Vn+l<h^WL, fr Tn- 

IJ <!i. Tnj ch. Tn + lj ill? ^ins 3 oa)fT^gI 

2<DTi^-f^^2 0 2iz^^. nmm^2 0 6\t. 
i3^imm7.-f y^2 1 2 ^ift-Lxmrn'^^i^zmm-^mux 
tj^m-r^o -m^zi-Do^Ts^ y^2 1 2^mvim\zm 
^^^j^oizmip-^murfT \'U7.xf}2 1 4{ctsoT 
x-i y^2 1 2^mm-r^o ^jai»^2 o 4{c^i, hee 

MVHC$r#fc$&-rSo 
[0 0 2 1 ] KORlHigS h^>>^X:$' 2 1 6 

(Vn-l. V„. Vnil) ^§ttlRS<i:^{CilSS-rS« * 

VH_t s t {Ciffi«$Lfc KU"<>^WTS pMOS 
>>?7.5^^^^Tl^So ^-f ir- KOR h^>>^'X:55' 2 
1 ecoy-XSS^^. — ©«C. Short Test Q\kmnf)m 

nMhy>i^X9 2 1 B(D^J-X\Z^\^^X\hf} 2 0 8 

aisrso •7'r'^-KORm;^2 0 8t>^/z, iitf^x-r 

u/5^>iy h^>>^X^ 2 2 0^:n^LTftX^-:7^^U 
>^X^ 2 2 2{Ci^^rSo StRX-r^:/^>^h^ 
^2 2 O^^tz. Short Test Clk{i-^7^>^'®JS)9-r So 

[0 0 2 2] 2 1 1 Jc^-rt>co^. ^s*SL;^c>^^u-t!:;u 
^^tB-rsyca6(DiHi5S2 0 0 (Dmmz^\.^x:!K\zmm-t 
So yi/'f 2 0 2<;):&fT^, 
mux. fifBT^mmmm>^-f y^2 i 2^«t)#A. 

fT$iJSl»^2 0 e^^ifirSdchTiSiRTSo firSilR^. 

KORIS]^lHlg§(7)a:i;/7^$*JffllTSShort TestCI 
kA:^?m^^fl3i.^Tpgn-rSo fT^JHRfS <h. Mjr^ 

nf)mm!£a!if} m^if^. vn+i) ^•:?';i/y^?>L, □ 
nmmm\zmnf^^^-^^fmtn^m'r^rzist>x$>^o n 
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•tmmLrzMRAM-\zji) izi^mr^m^. nmEt (v 

\z\t':f)]^yo>LmK dCDJg^. D>?u^^ roj (DM 

(—VHC) (D^^T^^o frx^ — :7^^*i/v^x^ 2 
<DfB®^1#S'jU> Short Test Clkm^T&^'&fr^ 

r^^Wfrm^^im'^r^mz. M«&bAc;^^'J-tr;i/2 1 

[0 0 2 3] gI3{c:^-r[Hlg§3 0 Ofi, /N'I'/D— MR 20 
AM^^JglniaS^lHlSSa 0 2.<!i*{C. h')y'')l-^y^)V 

RAM^^Stn:iS@^[Hi^4 0 2 (h^tfc, f> >^*;i/-tf >y 
;Hr>X7>y4 0 4^^t-^[Hl?S4 0 O^^fo Stl^ 
|HlSfS3 0 2*5J;^^4 0 2t^. t Um^5^-5'^^::^a 

S 3 ^ cOTf^ ^ ^ U fg^Slafiia) ® S^T* M R 

Pg^^Vv-XHlgSl 1 2) :^^'fit^-r^#Bap#F«^fi^i:M 
RAM^^CDP^F^m^ch^ltKt-^o MRAM^^C^S 

n^iii^il#^^W-r^o ryN^j rn-j SSS^c^ 

ig^^. MRAMir>XT>:/<7)— gPTrS)^^^^^^^/^ 

0\ZWl^X^^o IhISS3 0 0^^U4 0 0(Difcfp{C-3l^ 

[0 0 2 4] 0 3^#f!SUT. EI^CDI1ISS3 0 0 Ji. M 
RAMir;U3 1 0:?&^bODx-^^^mr^?ta6<D-tr>:^^ 
T>>^lHl!S3 0 4$:^tro MRAM-tr;U3 1 0^, > 
^>•t^3 1 2 ^afe'^J;ti:MRAMffitn:R_MRAM3 1 1 
tim\^X\^^^o MRAM-fe;U3 1 Ofri, -tr>XT>ytEl 
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\,\x(Dmmmum'^.ikWm(t^m\z^^^^x. }gtaR_MR 

AM3 1 im^l MQC7)i;^*i;M^WL> Z3>5='>it3 1 
2tS0. 5 p FO:t-^^-$:=tL'P^o MRAMir;l 3 

X7>y(iI^(c:]^$SL. ir;i/3 i oooftti5S(cfi. ir>>?. 

iimvsensc^«*&-r^<. Vcoiy-Kfi, m»s^^-h 

"yyJT^^ (current mirror transistor) 3 1 4^5**: 

D^3 1 6ch. I^@^«li§i3 1 8^^^trit^L7^cN^> 

;:^i$^3 1 4<;)KU-i'>^. y — KVcoi(caiSL> v— 

X^lgifi-r^o h^>>^X37 3 1 4(7)y- h^, 
i^X^ 3 1 6(7)y- NiCig^L. h^>>^7^^ 3 1 6(7) 

5^3 14. 3 1 60y- h{C^*£L>ht^c^.T\ R_ r e 

im^^iE<j^K'nj-Y-^(ryxf}ti\.xm.m\^x. mm. 

^z^-Mmzvi^-^ym&um^^w^^^. ^mz\t.. 

MRAMir;l/^^^{C^^f±i-r^7"c66> A:;^?^mVsense 

-fe;KDJ5?*ffliicOVcoiy— KJC43tt^^i£^, R_ 

re fA:^^i5gffiLT> tcifil^ l/^;i^{C«j^t* 

3 1 6^ii^ll?jf£^«i#-r^c:<h-cfe0, ;i<7)«ijs 
HVcoiT^i^e) h^>>/'X^ 3 1 4 ^il^Hrjft^Iwi 
C (^;tH^<7)|S^<D^^ (factor)) T$>'&o CCOJ: 
-^tC, h^>>^X.3^3 1 6^51-5^?^!^. MRAMir^U 

[0 0 2 5] pli h^>>^X:$' 3 2 0 y-KVi^ 

-So ^{C:fe</^TlHli?SSB5i^ 322^:332<h342di, 
tn[i^S^lHlg§3 0 2 <hJC^LTVi'i)4t:)(7:)[Hlggc7:)^i'tet>^ 
f^. y-KVitCillg-r^o lEliSHB^J^3 2 2 ch 3 2 4<h 
3 2 6(ht^. h'J >^;H^'>:7^;U-fe>X7'>yiHj^3 0 4 
C0-g6^JF^^^U> lHlK3 0 2ti. ±gBLfcm^j^^ge 
ai^OD g mx^^n^M R A M-r / D - tStaHJI^ 

T>:/[HlgSOllif^{c:^«.^TIttHJLT. asiiHiSS 3 0 2 o 

[0 0 2 6] lelgSgPiJ 3 2 2 <!i, 332i£:, 342^ 

^y^)^^m^m^ (322) it>:/;u rij (hi 

K (3 3 2) 1t>y>iU roj IhIJS (3 4 2) iifcli? 

^<C<!r75^'T#^o it>y;Um-^(ElgS3 2 2^1. y-KV 
Ichm-^ttlfly- Ka)Pp1(C/\'A h^>>^A^ 3 2 4^a 

j^T-So /IX h^>':/x^^3 2 4^> it>y;ufi^A:^; 

T^^'StJP-r^o 1t>7';MS-^lHlg§3 2 2^i^/c. fi^ffifS 

y-K<tl^ite<z)PBi{cii^€gl^D>7^>+h3 2 6^ii^ 

h^>>?>^^3 2 4^cfcl/zi>T'>it3 2 6fi*fc 
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-t^o mz. -^y^Ji ri J [pi?S3 3 2ti. y-KVi 

roj 4 Zh^tz. ^^7.h^>z^^^ 3 4 4 

^:mia43cfcr/«f#a>5'>1t3 4 6<!:^WT^o h5'> 
i^7s^^3 3 4:h^Zf3 4 4^. Tlj A:^j;fect 

[0 0 2 7] 1t>y;um-^lHlgS3 2 2CD|ftiay— K^. 
Sx^' h h^>v;^^3 2 8^:fM.T?1IS£it«|g|g3 5 0 <7) 

lEcOA-^JiCj^^ST^o f^^(I> lHl^gg^>3 3 2^ctOC3 
4 2a)mfay-K^. H h^>>^X:^ 3 3 843ci: 

TS3 4 8^^MxT?i6^1ii|iS3§3 5 0 <7)M(7)A;^;C;?X::^i: 
t>a^-r-5o v:7hN^>>?x^3 2 8t3 3 8<h34 

h^>vX^5^3 5 2^^LT]ljgT^o ig#iii|§Sg3 5 

>':7 I- h^>i/'x^ 3 5 2(1. i/v^x^tB;^>^:7 Hfi^ 

i^^'aPT'So h US^X^ 3 5 4(1. gl^lCO^^Ttg 
^Lfc> l§:7^-KA^>i:7 (weak feedback) M^Lfz 
-f >/\'-^ 3 5 643ci:^3 5 8^^^. ilS^Jt'lii^ 3 5 
0;:j^b<7)£:i:;;^^t&^-r'&cI:f>{C^tj'^n'5o 
Sl#l@*i§g3.5 0«, iE;fecfctJCM<OA:^(CJ:oT#ffi-r 

oT. 1/>^A^ 3 5 4 ^^a5L;^MRAM-fe;i/C7)4^Si^ 

^-r rij roj (DttMic-r-sm^'j^fittT-So 
[0 0 2 8] h'jy;nt>>^;u-fe>Ay>7^iHigS3 0 4 

[0 0 2 9] 'ir>XT>:/iftfPO?n^U"tr>y h:7:ii-X 
cf't::. h^>>^x^ 3 2 0<^:t>{c:-r'5;^cs6(c, 'J-fe^y 

hmn^mA.. z,nm:b^m\zy-\^v\^m^^mfiEv 

yi^T.^ 3 2 4<D^>^mm (assert) "T^o ^ItKCct 

0. mm^J:zfi^mz}yy'>^3 2 e^vDDiz^mx' 

JRLfcMR AM-t;U3 1 0 ^ii^llrS?Jj^'^g«4:^SI (Sc'v' 

-f ^D#^T) ^zm-r^c^f)^-^mizu^mi>zmfS.x*^ 

:fW}i'^(Dmio:>. m^^>':f'}y^'y:x.-x<Dfzmz:^ 
yizr^. UHr y h h^>vX3^ 3 2 on. -y->>^'j> 
^mi^±mzt>fz'DX^y(D^^x$>^. 
[0 0 3 0] ±:>7sy >ir<D-^>':fo > i/mflF<om i(o 
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il-S^figH. ^tBLTl^^MRAM-tr^P^il-SmoS^&jg 
^-r^^&^t^cMiCii LTC>-5o MRAMii;U3 1 0 
^tlffitl. '^(DtS.tnlZ^WL. ^(Df&m^'^MZ 

rOj ^MRAMir;UJC>fe^LTl>>5^'&, ®tn:fiiR_ 
MRAM(lJgfitMO>^ v7>J:0 'bltC^iJWJCiS^.^ (fiaj^ 
(i. 5 2 0 %COflt) o h^>S/A5^ 3 1 6 ^iffi-S 

10 ®ijg(lR_.MRAMSIntc:flC1?LT430, L)t:?&^'oT> 
MRAM-fe;U;^t roj ^feS^ LTl/^^«^ct 0 t> Tlj 

3 2 0 ^:t:7{cL. 1^* > h ^ > 5^ 3 
2 4 ^:t>{CL;^ct*cSiT> n >T'>-th 3 2 6 e» h ^ > 

5^>1t3 2 6(l. /ly; h^>>^X^ 3 2 4^:^>^(CT'5 
^T<^1t>yu >^{fflr^14'{C. VyyVT.^ 3 \ ^^it 
\^X^\^^\^fzmM^%m:t^. V'yZyVT.^ 3 2 4t^ 
^yCD^mX. m%\^tzm&\y^)V\X. =i>T'>1t3 2 
^0 MR AM-t;U3 1 0 {Ct&^LTt/i^^— 

[0 0 3 1 ] 3 >T^>it 3 2 6 tC^fefrt-^HEE V^)\^if^J^ 
— ^ rij ^^cUt"— 37 roj (Di^-m^^T^^^^S^^ 

^i^r^o rij ^MRAMir;U3 1 0{CS^jX<^ 
-5) . R_MRAMf£tHfii^it>y^U >^LT:^^^. ir 

roj <^«^iA^TSa^'■t^>yu >^*-r -5 cich Tit 
««iiJBE^^^«T^o K»i<;) rij roj 

[0 0 3 2] ir>A7>:7''cD1t>:/U >^i5f^<D^2CD 
:73: — X4»(C. 5="— ^ rij ^MRAM-tr;U3 1 0 (CS 

X>th3 3 6^VDDtC3te®f -S^te?:) h^>>?A^3 2 
^ti^^yX^^'}^vVm^^. h^>i^7.:$^ 3 3 4^ 

^fc-r^o -^y^'jycfmm^. n>7='>-tt3 3 6«, 

40 ^^-h^>s;x^3 1 e^^LT^I^tBLfc^^^lg 

K»i<o rij t>:figoR_MRAMffiix^^'ro h 

^>>^A^3 3 4^^2(7)>'3i-X-y->yU>i^WPBlC0 
^:bO{C:^:7{--r'5ch, Tlj ^EE^ =1 >T'>1f 3 3 6 

[0 0 3 3] mm\Z. •fe>AT>>^-9->>^U>iyffilf^<7) 
Sg3(7):7x— X«13{C, 5="— 37 roj ^MRAM-tr;W3 1 

Otcffi^iAtj, ^>^j]^ roj (I^^^hjut, 
JR®a>5^>1t3 4 6 ^VDDiZ^m^^rzSbhyyi^ 
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3 4 4S::t>icL, ^LT. m<-^>zf^j>^mmx*h 

4 6ti^^-h^>>^x^'3 1 6 :?^^b^i^ as $n;^cmDS 

^»fiS-r^i^i?:>, ^^&<!lLTn>T'>•tl■3 4 6±(7DmiE 

h^>vX:$' 3 4 4^^3<D:7a:-Xlt>y'J >^IWFp1 
<7)j|i|:b0tC^7{C-r 'Sch, roj tg/E^a>T'>1t3 4 

[0 0 3 4] 3-:>(01t>yu >^>^x->C^. ife^^oJ: 
D^»J#a>^>1t3 2 6<ii3 3 6^3 4 6<bti, iMRA 
Mir;U3 1 OcD«ltBLfc7c:<7)t&SSUri^^T'-^<?:. K 

X. /\'Xh^>y7.^ 3 2 8<h3 3 8^:34 8ch^. It 

mi.rzm^z^^-^mzn(E>n^mj±u^Mt. m^<D 
rij ^^zsm.^(D roj (Dmj±]y^Ji^(D ripi^ij 

CO 0 3 5] it^mc^a^y^xtj^mMm^m3 so^z 

r-Sch. ?ll#Ji«t«i§g3 5 OJi. A;'jVsig43j:D^VR/ 
Vsig:^WR/2cfcD^>/h$0^«'&. 

nmi.. h^yzyT.^ 3 s 2^:^y\z-r^z.tx. ^-^w 

±i*g§s3 5 Ocoi±l:^;!;^*U5^;:^5'-t:;i/3 5 4^ K^^^pJ 
^(cT^o L;^c;!»^oT, iS^Ji1iiS3 5 0(7>m:fj;&^it«^ 

fCfe^) o ?jlI£iSi|@S3 5 0CDtB:^;;?^^ltgiWi®^^«^, 

v-j7s^'^)V3^ A\z%^^\.tz'i^-r}\'X'f-^ roj 

Uv^x37ir;u3 5 4<D^ig(s. ^mx^t^mti^. my 
^ — Y^nvCf-^yn—^ 3 s stCcfc-t^T-r >/\'— ^ 3 5 
%\z^l'^m'o\^V7.^^(r^X-h^\W^'t^^xn^^o 

[0 0 3 6] /N-f /D-MRAMirJUSfei^^lHl!S3 0 
2*>^;t, y-KVitcajgL., h^>>?>^^3 1 6$: 

gS3 0 2ti. Ell (c43l^T#Ba'r'5HA^F SM[eI?Sl 1 
2;^^bf«JST-2)2-:3><7)A:;^i^fig;3LTiftf^t- ^ 1 co 
A;^?«. AX h^>vX^3 6 O^rSiiPrs^JT^X hpl 
figft-^Tfe^o /tX h^>>?A3' 3 6 Ofi. HS®^lfiISS3 
0 2^y-HV|{ca!*SU. iS^i&^tc^f^m®^ 
cfcl>*ffij#:3>x>1t3 6 2€y-h'Vi{Cggg^AcfS}g 
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h^>S^7.r$'3 6 0<h3>x>1t3 6 2<ha)^SI 
^BctC/Kl^afPfl. eELTlHl?Sa$5^ 3 2 2. 3 3 2. 3 
4 2(D|5|^^fig(Di(if^<hmigT^'&o L;&^L. ritl^lHjgS 
3 0 2 lEl?SgB5> 322, 332. 342<!: \mm\Z 
mV^-^^fz.^. h^>>^X3^ 3 6 0^. ir>X7>yit 
>7'U>^*^gHg:^^'iS^(El^3 0 2c7)iftf^^$^#L;^j:l^J: 

■y->yU >^V1A h^>>^A^ 3 2 4> 3 3 4, 
34 4 (:fecto:iS5<D«^^>|t|t||) cDSmcD;ta!;)(C:t>(C 

10 [0 0 3 7] UMM"^ 3 0 2 ti, — ;5t^ir;K;)J£lnR_ 
MRAM7&^*ii5"r#*^7&^S75^*ft^L, ffi:fif«^n;5^<£"r 

x-X(Ci3l^Ti/jf^-r^o UMm^3 0 2 C0i;jf^c7):i^M 
ti. h^>v^A:^ 3 1 6 ^51'&lgijf[{Ccfc'S>5t^l;i6ffl;:>^*m 

^PpI <*: CD it ^T'fe^o >/\'-^ 3 6 4 zi>T'>tt 

3^2(r>mmj-v\zm^\.. m^a)mmu^;u^is^ 

f SMffl^^A-f XCOJgMTffijft-r^o >A*-5^ 3 6 4 
OOtfcS;^^, /'^y^ h^>>^7.:$' 3 6 6^^LT. itK^^ 
20 ^^Wit^tz.^\Z^^^m'^^'^y V Ui^X^ir;U3 5 4(C 
M^-r-So /^X h^>v^X^ 3 6 6'\<7)A:^fi^3^J5^X 

(Cfseffl-r^o U-fe^y K h^>>^X^3 6 Sti, \yVy.9 

^)\^3^ A^(Dxtij-'^t.\m.t,<r>mzw^'^n. m 
x.\ivi^y.^^z)\^3 ^ A^uMmm(D^^(o^m\z%n 

mM'^^tz.^^Z V=yZyi>7.^ 3 2 0 (C^sSffl ^n-SiS? U ir 

V vmn\zx-Dxumx^^o 

[0 0 3 8] UMM^3 0 2(DW»\O^UMy :x.-X^ 
\Z. Uir > h43ctO^^J5"X hoJHgm^^&^-r^HJL. ^ 

30 nSZ^-DXzxyfly^ 3 6 2 <&fJt$SaEEVDD(Cifit.^l/ 

^^v'tCLT, n>5='>-y-3 6 2«Ct)7^c^llffi;J>^, 
>i/'X^3 1 ^^m^mk LTl^>5Stn:M_MR 
AMlcRjtC^iJ-r^) tcfi£oTni?^<^J6apTtg(c;^cC'5o - 
mz. Str[R_MRAM;&^*ltK5W££l^Jl'&, OA'-^' 
3 6 4<7)A:^JC;fett^mBE«, mMW^^\Z. R_MR 
AM7^^*lt«6«)ia(.^^'&ct 0 t>Ji^<'f >/t-^e)D#X. 

^;tCctO> il^7;>ni^<;^j:0T^^ (R_MR AMfii;^^* 

2(7)i*@^:7x-Xfi. >/N*-5^coffi:/j{cJ:0, ^^<f^ 
0T€?^fi9lCil^r'5 (R_MRAMM:f5^*ig<;^ci:0-r^ 

?ii^c^<&:^-r) ^^^ST&^^si^r^o ^2oas^>'x- 

X^. MRAMir;U;)^'m?;j<Oy'x--X<7)iS®^^AXL;t 

[0 0 3 9]gl5ti, ffl?:*6^J/j:^-1'^>^*^7l^-r^KO 
50 t^(nmLm^^^^7T^\.x\i^^. A:^'Jii'> hfi^^s 
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mmP^\Z$>^^ yn—^ 3 6 4 <DtB:f?Comp_out<^iS^tC 

CO M R A M ir ;U {C ^ 0 ^ T Comp^ou t (DM^^^ t h'^^ iC % ^ 
f -gxh. -^C0'tr;Kii^T^*'&®in_MRAMfig^W'r'& io 

[0 0 4 0] R_MRAMy)m'r^*^f)^^^^^u^'r^ 
mizfj^rj: o \zm^ t i(Dm(DmT^^>^m\z^n'r 

>A*— ^ 3 6 4(DtB^jComp_out?&^UvXi$'-tr;U3 5 4^ 

K ^ -1- y f ^ C7) { I +^ t^j: fc tti^^g If ^ -5 o 
[0 0 4 1 ] iS^<occ7)>^x-X(::S£oT, StaR^M 20 
RAM;5^*#^<D®HP^{::*'5J1^, y.TcoV^mtm^'t 

-So 

i) h^>>^X5^3 1 4^3ci;r>*3 1 6^il^li«£«fF^ 

i i) Zl>x>1t3 6 2(D^ffiy-KtC^tt^mm(^, 

i i i) >/\*— 5'ttS:/jComp_out^, PtF^I t LffltC D — 

i v) B#FbT tLfCI^< US^X^'-ir^l/S 5 4Jct&#3f -5M 

K^>>^X^3 6 8^<§^fflLT^«6l^^LfcM<h[5l 30 
D^^T'feO ^FBl>tL(OS^. Reg_out = 

rij ) . 

v) h^>yx^ 3 6 6^»#FbT t LfC:fel^T:^>'tC-r^ 
fci6. t Li^:{cComp_out{c^^t*^l^^'rn(DSe^'t>U>^ 
;^ ^ i±S->^Reg_ou t (CJ^S<£:-^ A ;^ 1^0 
L/i;!;^*oT. !f#^<^TPEct 0 t>i®l^filn:<lR_MR AM 
$:Wr^MRAMiz;i/3 1 0(7)^'&. ^Jt^X h U Z U 

>7.m^^u-\zv^-(^{.rc.^^ irt^tD-^. 

ti. l/vX^-lr;UtB:t?Reg_out« rij Tfe^o MR A 

M±)[.^iTmf±m\z^^o&tn^^-t^m'^(DComp_o\\i 40 
4Bcfc^/Reg_out^lS-rm^^^0iJ^. 5 12:fectD^5 1 

[0 0 4 2] fg?J[jC0SJ®^:7ai— X{C43(/^T. MRAMir 

ji&m^^j-r^'^m'^^zn^-^mr^^jit LTcomcu 

S^I±l:^^t#^o U;/^;!>^'oT. MR AM-tr;b7^^'S?;j<D>'x 

— X«C*5tt^iatSiJC/tXL;'t^^, R_MR AMT^^igf 
n't^ii^^^f)^&^. MR A M'tJUf)^mW (Dy:iL- Xl*^ 

iz^^Lfzm^^zift. ir;u«-rT(c*»cUT*30, ;!)^-^ 
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[0 0 4 3] —'Jj. &tfiR^URAMi^m^<r>mmJ^^ 
i) h^>>^7^^ 3 1 44i3ctJ/3 1 6<&ifi-5)^8gti. 
I i) n>T'>1f 3 6 2<5r)ttiay-"K(C:fett^mffi^i, 
i i i) ^CD^m, -1- WN'-^m^'jCofflp.out^, TRBPt 

FpI tLH^^^c^-;&^e>yw^c:K^^::/L. ^cotzib. 

i v) /N'y^ h^>>^X^^^P$FBl t L{C:fcl>TESi;^mf 
{c. u>^x^-tr;U3 5 4-\<7)A::^^. F^i.^;^^;;^ h ^ > 

3 6 6 ^^bTy\-r K^-Y >^L, 
v) h^>>?X5^3 6 6^P$F^1 tL«C;fe(.^T:t:7(Cb;t 

cbtSS^^j:^ roj -c*^o 

bfc;^^*-pT, 4^^C0TKJ:0*><B:tr^ffi6ifflR_MRAM 

'g)MR AM-tr;l/3 1 OCDi^^. ^J5^X h U >^ Z 1/ 

yT^m^^a-izi^^-^-yLfzWi (-rr^t^-^. urn) 
Uz^xi^'\i)uthtiReg_o\im roj t^^o mra 

Mir;U;5^*TPKttil«c^^t)/j:i^»la<&^'r^«'&<^)Comp 

5 1 8 itz^n^etiTskLxi^'^^o 

[0 0 4 4] R_MRAUf)i^'r€^^^^i!)^^Um'r^ 

fzibiz. m'f-7.h'jyY\y>7.mn^. 5 2 0T^-rct 
o^z. Vvy^jy.^ 3 6 ^tm^^ x.\i\z:^\^^x^y\zfx 

miz7fk'rj:3izmmtH(om!<Dmm:t>vtmiz^mr 
^\y^7.hoyyu>x^mmt^mm(Dm^{t. 

>>'\'-^ 3 6 4(Dlh-Momp_o\}i^^Ui^y.i^iz)i^3 5 4^ 

[0 0 4 5] m2<DyjL-Xt&tKii:mum^Z'D\.^x. M 
RAM-tr;ucoStn;&^'f±tll±^ci:0 t><gi^J^^. Comp.out 

m^<Dmmt. 522 {c^-tct ^ t lt^^^ b t H<Dmm 
2 o^^mLxi^-^^m. >/\'— ^i±i:^ti5 2 4{c^-r 

ct-3{C> mmtn^X$>^Uiy7.^^)VZ 5 4(^Reg_ou 
tl±i:^^n- ( roj ) U"<;^tc K^-f ^T^o SfeiTi^* 
i^T^'^MR AM-tr;KD^^, Coinp_outcDj^:^(l. y\^A 
h^>vX^ 3 6 ^m^y\zt^^m\Z\t.W^l.t^^^tz 
isb. ^(Dm'^Reg_oui\t/\'i ( rij ) \y^)i<D^^x 
(0 5CO5 2 6:fectr)^5 2 8#Ba) o ^ 
-r^'^StrC^^-r^MR AM-tr;U{^. ||2(;D-7x-XIS 
S^?^ICReg_out= rij ^m-To t-$AeL/iTmJ: 
0 fefii^^ffiexSrWr-SMRAMiryHi, Reg_out = 

roj L^^^'m2(Dy x.-XUM^^^^m-r. 

[0 0 4 6] mi;fe<i:?/Sg2CD>'x-XiaS^^m^€r^ 

':5g*2<^aS^^^:6^Reg_out(2)= roj ^m'tm'^\Z(D 
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<&?kUT(.^^o Mg^^mtS. iSS^FSMl 12 (mi) 
U- m CO C ^ -t ; U J C-D C ^ T <7) laS^ :^ ^ ^ 

fc. m 1 (c^-r^jx^-*'^>5' 1 1 o;&^*^>> H-r^ 

[0 0 4 7] m4\t. /\^$^^Zfu-m.tfiti:mUm(Dtz: 
Sb(On^ (provision) ^^t;5/>^VHt >y;i/M R A 

[0 0 4 8] v>^;nt>:/;u-fe>xT>y[Eii?S4 0 0 

U :7t l/>XlHl?S4 5 0i5<:tZ>'fi-^[HlgS4 0 2 ctl/^ 

3 2 t:>cZ)^^fJ:IH]gSgE5>^^^Tl^^o S475^6^;!?^-& 

^oiz. ^jyyu>7.mm4 5 o^<^umni^^4 0 2 
>x[HigS4 0 oti, ±aiLAc huy;nt>:/;u-fe>7.iHi 

U >^'L;^cy-f h-r >v:c^ V3 > (direct i 
njection) 7 >yS^?M-r'5o M^lHlgS4 0 2{c 
B8LT> ^ttSf'^^MRAM-tr^l/ (4 1 0) ^> 
i|@§g4 1 4CDft(DA;^«c^o^T-lr>7;(Hl^(ciilg-r^o 
±a!L;^Ccfca{::, MRAMir;Ki, =i>5='>-!ti^^4 l 
2 Lmm&tnm^R^MRAM iYU-i) 4 1 1 <h L 
T##.T^Cl<t;5^T#^» ?l5»i§*Slg4 1 4{t. R_ref 

vemmmmt^. ±^^Lrz±>7sMmx(Dj:o\z. y-r 

h-f >>?x^'>3>h^>vX^4 1 6(0/NWTX 
^i, mnmm4 0 2(DZl>/^U—l^^<DS I G 1 ^1^^ 

j\^^^xt}y-\^\zy'jy>:fm^m^-r^. 

[0 04 9] U:7tI/>XIhIK4 5 0<DyUT>yS 

ti. mn\B]^4 0 2(Dho)tmcmm^^-r^a mra 
^^^4 6 6(D/'<^77.^m'mr^i^wmmm4 e 4tcffi 

^"r>5o b^L, U :7 7 U>7.[HllKTfl. MRAM-fe;U 

4 6 0^5. MR AMTlz-f SB©.-t;l/Tfi;'ci:< , U 37 y U 
>XitS<D;t66(C2f#tcS^tt-&MR AMir;Ulr*'5o MR 
AMl3;U4 6 0(^, «tn:i^^R_MRAM (U:7rU> 
X) 4 6 1^WL. cnti. ^ft^MRAM^tSM^W-r 
-g>o U >'r U>AMRAM-fe;i/fri. «^ffiLTt.^'57'K 
{C;fefrt-2>M R AM-1i;U<!:rai;^fffit?®ig-r'2> C <i:;:>^ifF^ 
L<, C:ntCcl:oTS*ia^iaii4 1 2:feJ:Z/4 6 2(^V 
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>>^X^4 6 6ti. U :7r U>XMR AM-tr;U^RE F 
[0 0 5 0] S?>'M-^lHllfS4 0 2$:#RSLT. Zi>/\"U 

-"^a^<7)A:^jtl. A:;^y-KS I G 1 ^mm(Dm\zm 

f^T^mm^>y'>'^4 2 o^^-r^o a^^j^-ksi 
Gi^^fc, s \ c 1 tmf£MVDD^(Dm\zm^L'. 

U-fe^y hfi^7:;Wi?I-r'&p^h^>>-*A::$7 4 1 S(Dmm 

KS I G l^^ibtc. ^lO-f >A-^4 2 2<DA;^7«C 

>/X-^4 2 4<7)A::^i::iB$ST'2>o m 2 co-r >y\'-37C7) 
tB:/jti> s I G 2 i:^^;ur'&=i>/N"U'-^mc7)ttl;^y 
-K^M^-r^o m^[eIgS<7DtB:'jy-KS I G2^. p 
v^'V^y- h/l;^ h^>>^X5^4 3 0 ^:^^LTL/>?X^ 
±:)U4 4 0<DXtj{zm^'t^o UvA^ir>/U4 4 Oti. 
±aiL/itBli?83 0 OC7DUixX^-tr;l/3 5 4tCIBS^Ll>« 

nv^y ^y- h^>>^>;^4 3 0 ^a^r^ct 

[0 0 5 1 ] U U>A[Hlg§4 5 0 0r)n>/1l/ — 

{C. U U>X(HlgS(D3>/\"|/>-^g^R E F 1 coA;'3 
y-K^. *iaa>7'>-tj-4 7 0<t, U-tr-y h h^>>^ 
>^^468t, Ill(7)-f >/N*-^ 4 7 2 t(DXti^zm^ 

-r^o ^lo-r >y\'-5'4 7 2(7)tB:f|{i. ^2(7)'i'>/t 
— 37 4 7 4'\A:^^?gfit-r^o m2(D^ y/-^-^ 4 7 4 

30 m4 s oa^a^tf^mm-r^o i±i:^y-KREF2^i. ± 
ieDv^;/^y- h/N'A h:7>vA^4 3 0 ^^jaf-r-So 

[0 0 5 2] ±j$L;^cJ:^tc:. Ui^:^y±jV4 4 o\^. 
>/t— 3^4 4 2 4Dci:?7^'§l:7^— ^-1- >/\'— 

^ 44 4^m?L. ±a!L?^U>?A:$^-lr;i/3 5 4<hfflS|W|i; 
^ig^LTl^^o u>?7.^-lr;U4 4 OJi, U 

"t: hfS^;!>W^S-r^ U ^ h y h ^ >>?A5' 

4 4 6 ^rft-UT^f^cottSitc-r^^chjO^'T^^o 

[0 0 5 3] >>ii7VUtl->y;Hr>X[El^4 0 0^1, 
>5r, m^lHlgS4 0 2 <!:U:7t U>XlHlgS4 5 0 chCDPalCD 

40 m-^u-X(7)ct3tciijf^-r^o U u>:^[Hig§4 5 0 

ti/IX h^>>^A^4 3 O^raU. >ft^{HlSS4 0 2;5^* 
U—AJC rffi^OJ <h> S \ G2\z:i^n^^titi^. nTsV 
yyVT.^ 4 3 0 75^^>'(c;^cC^Hu{CU>^X^^ir>iU4 4 0 

4 5 0;:^Wggoj Uz^ysi$^'tiJ\^/)^^t>^mlZhy> 

4 3 0^:t^fC'r'5« 
[0 0 5 4] ^m^|IIHC0B3^SP#{C^l^T. =l>^>-tt4 
2 0:fecJ:l/4 7 0<7)ittfi5y- KS I G l:foctl/REF 1 
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0(DXt}^y\-(iZ:/)[^ (pull) -t^^itiz^o. 

y-JT.^ Al 'tr>XlHl!S#Iljf^4'T*'5fa, Run 

(cmiin-r'5M<5^iA,^geHS^(Dfc6?!)lc::t>'(C"r^o RE 
F X^^TS'Sy I G 1 y-K^VODIC^fetBLfctt^T- 
Ji, KREF 2i5ctt/S I G2 fcSfc/W-C* 

B8i^T*50. ;:)^-r)U>?;^^|±S:trReg_outj6^*D- (d>?^> 
^ roj ) <7)^^T&'&c:<h$:lc«-r-&o Resetm^^ 
:t>'{cT'5<h. yU5"^->^'Lfcn>^>1t4 2 O^ct 
^/4 7 0 7:?^\ §R_MR AMStn:^^4 1 1 i5<J:I/4 6 

- K S I G 1 ic:;fe(t^liiE:?5^^ 1 <7)-r >/N*-i$' 4 2 2 0) 

a >a'>1t4 2 0<7)|^IE^fli-^. TU'<cD®lnR_MR 
AM4 1 lC0M(CckoT^g^§tt>5«®U- hiCfe^? 
f^o R_MRAM4 1 ICOMt^. >feffl L;tt*c!18ct¥ o 
T^^bT'SJtii), 7U"rMRAM-t;U4 1 0(7)t^cM«, 
S I G2jl^CD^-1'S>^(3^#^^A^. 
[0 0 5 5] U:7r U>XIhI!?S4 5 Oti, m^lHlgS4 0 

2t.nmu^m^^^f:L^. m;^?y-KREF 2<D?offi 
rij 7!j^^D>?-/i^ roj ^cDS^cDi^'-r a >^fs, n 

>'T'>"y-4 7 0^cfcDf»J ^'r U'>>^MRAM-fe;U4 6 0 
CDS*n:R_MRAM4 6 1 JCct^j^#^Stt^o ' J >' y 
u>x-tr;U4 6 o^i, TU-r (OMR AMlr;uoOci:3(c:y 
a^'^2^f^^^if)^T*^^. Lrz:fy^-:>X. &tK4 6 1(D 
Mti@^LTl.^^o =i>x>1t4 7 0C0?^m^«fi=b^ 
tc. zi>5='>it4 2 OcoMcDck-ptcg^LTi^^^o L;^c 
;!?^*oT> 0T#cr)fila)l3>5^>+h4 2 0:fecfc2>'4 7 OtC-^ 
ir>T> i±5;^y— KS I G2*3J;r/REF2<Dii^<Z)ffl3:t 
&5;Ci::^-r ^ >^^> R_MRAM (Tl/-f) 4 1 1 fc:/ 

;U4 1 o;:?^'|gi (0*^§g-e^'g)«^. s i gzcdm^^^r 

EF 2Blj(Cf8^L, ;6^0-t;U4 1 0*^*|g2<0**^SiTS)'5 

S I G2(7)^^«REF 2^{Cie^T^<^oJC, 
n>^>-tj-4 2 0i5cfcC/4 7 OOffl>l:*W7i£M^3IKT# 

cnts, -fr;u4 1 ooisi <;)t^#,Tti, sig2cd 

ii^JCcfcO. l^zy7.^lh-Meg_o\\i/)^ TO J ;!»^^ Tij 
tC^^L. i3;U4 1 0 00^2 co«^,T'(^. Reg_outfio 
v^^y^ roj co^^T^'5C<h^.&efeT^o C(Dtiisr). 
-b:>XMRAMir;K0iKfi8€:, US^X^-fe;um:^Reg_ou 

[0 0 5 6] '>>i:?^;nt>y;Hr>>^lHl!S4 0 ocDJg 
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m-O/i;^ h^>>?X^4 8 O^figfflLT, /W/ 

4 sots, KRE F 2 {C4oViTn>?'>r47>r- h 
>>^;^i$^ 4 3 0 CTjy- h !CftrfflI7v/j^J5=->; h U 37 t U> 

x^a^s-r-So gs@^ h^>>^x5' 4 8 0 s'jcososBifi 

SMI 1 2 iifif «n^cJ:3^j:fMffll|Hl?S(CctoT^t{Cfl#t 

^o\zmm'r^o z.n\^. h^>>?x^4 8 07&^*:t>T' 

$>^ti^. y-KREF2{i, 'J !/>X[HlK4 5 0 
®oTHgT^^^<h^««*-r^o R_MRAM (TU-r) 

««t4 1 if)m^vrz.mmt^\z$>^f}^^f)^^^^^^rz 
^\z. \^xr\zmm't^^o\zmj'7.h')yTU>7.m^ 

[0 0 5 7] iS®lh^>vX^4 8 OCOmm'^m (enab 
le) (Cf^oT. SfixR__MRAM4 1 1 7!?^*tttiF^l{C^'5 

©Jp-r-SiSi^^lilStl. -hid! L;rclHll?S 3 0 2 {c;fett'& h ^ 
>v^X5^ 3 6 6C0S(|'taii:|g^T«»'S>o fi^lHl8S 4 0 2 <7) 

ti, ff^T^(Cfe-5S I G2(D]1SCD:$^'<^>^^{C*^^£: 
iai^/l;UXco^{c. m::^Reg_out7&^' roj co^^T^^ 
(h-W^T^. ;*:(c, ll2<Diis^/i;i/X^, ©884 0 2(7) 

-So m2CD|SS^/\^>ll/X<7)J^:bOfi. ff^±fgtC$>^S I 
G2<Dil^<D^'<^>^<h-gcLTl^^i^c«6, ir;Hgtt 
c7)if$^Lfc±^{c?^t;S-r^o ^2<7)ii^/i;i/X<7DfS{c, 
ai:^Reg_out7^^* rij {c^{bL;^c«^. ^T4 1 1 <7)ffi 

T. m\(OUM^^ ^ )V(Df&^mt%_oMi^ roj 
0. 75>^C)||2(7)iSS^it-r ^;K7)$g^;^^'Reg_out= Tij 
X'$>^m^. MRAMir;U4 1 Oift. 4#^$n;^ff^pT 

mfj:mm\^\zs>^^j>^t&mm^m't^t»i^i^ri^. « 
mux. m^iizmmx^^o 

[0 0 5 8] g|3 4D<fcD^|gI4fC:^Lfc±a?L/;^[HlgS«. 

'^mM(D^^(Dmmmm\zj:^/\'i xa-t&m^^im^n 

-i ':f(D't>7.7 yzft'bmmr^. mz. /\^^^zsa 

t c is ffl pi flg T ^ <h ^ wi $ n ^ o 

50 [0 0 5 9] 8l^ji^SSKS^<7)m3<Dir^y SE* 
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(D/t^— >ltKTfe^o -r^T rij i:. -t^x roj 
roj - rij f)i^n\zU-otz^<Dt. rij - 

[0 0 6 0] j\-f /a-&mmm^rz{t/^i^->um^z lo 

6 tc^-r[Hl8S6 0 oti> •r'^T(7D-tr>7.T>:/?— ^ I 
/O^^UvXtJ'^SSL. ^-^$^^»7-f ir-KOR[Hl 

[0 0 6 1] m^o^mme o oit. i^y h^uyc^m^ 

ti 5S ^ p'ci: L TE gt" ^ 2 o <7) -tr > X T > '7'*^^ 1/ i/' X ^ 
't;U6 0 2:B<i:rj^6 0 4^W-r'5o |g 1 0^3E US^X^ 

>- > ^ ;t h u y;nt > > x t > y <7) 3 
M R A Mir >X T > T'lHlK:^^ ^ CD A:^ ^^ti^n^nm 

[0 0 6 2] ^i/^. mioo^^Uvx^(DA;^{c«. n 

y':^>-r^;^cd?!){Cffi^-f ^ h^>>^X5^6 1 2 43ct:r/6 

>>?XiS'6 1 8tc:E^JS^L/!:fim«ORy- he 1 6 
r>V— KTi;5^b#;^^o h^>vAi$^ 6 1 8/^)^6 

[0 0 6 3] y^—iS^^^^Uz^7.i$^^^MRAMy\y'^^Z 
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ffiffiT-So /IX h^>>^X^ 6 1 8:feJ:D^6 2 0 ^(DffrJ 

^c:<h;!^^'T^^o S#iA^®jf^«t». /txh^>>? 
X^ 6 2 0 ^^^pJr&(CL. SJ?L;^c-Mt^SM^. 
T .y :/h^>>^X^ 6 1 2:io^W:/j[^yO> h^>>?X 
^6 1 4<D-:5S:MfflUT^§qT^o CinfCcfcO, SS? 
Lrc/\-:5''->^. ^?PM>^ctfil^T^^l/>?X3^ I/O^ 
^M.T, mmT^MRAM±)U^zm^7iiib^o 'AlZ. M 
R A M-fe;u^±a! U}^ct 3 JC-tr >X T >yiiiSS^^fM.T 
M^ttlb. ^mu/i-fliU^;PjO^*lHlSS6 l 0<DA::^P#tc 

mn^o j^^fdiWORy- h 6 1 6}ft. m^]2^/urc'T—^ 
t,. m^a^Lfc^-i^ h<D&^^^mm^^ttiL. /tx 

i*^(7)|gm^7&^UvX5^{c*ss^t-^o 

[0 0 6 4] [HlgS6 0 0rtCD^^U>^X^ir;U6 0 4CD 

;*<z)^j(7)xe^i/>;x^lHiKcoA;^{cs^bTt)ctiio ;i 
(7)cfc^{CbTjllIL^c^Sl/vX^ti. 0iJx.^^> ^Ux^ 

-;^'5^>:$'iio (gii) i,z^-oxmm^my<^y^^—> 

[0 0 6 5 ] _hfBi^HJ;&^^:b7!/^^cJ:3JC. Inlgg 6 0 0 
c7)^«l/i^X^<Z)i±i;^(C;fett^y- KT2ti. ±lBjgtn; 

um^M^^m'^miz-r^Tcsb. iHi^6 0 ortcD^gu 

>^X^ffi:;^:^^eJl«f '5MS^^:^<&> gl2{c|gSLTI^ 

i-- KORHSg^lHl^e 3 Otct^^-r^o ^J'7<ir-KO 
RiHJSg6 3 0^> Test_ColA:^fi^7&^'S*JPL. Test_Col 

x:hm^{t. mxif^iy'T. hFSMii2 (01) ^mm. 

[0 0 6 6] y— HT2(h^J'7<ir— KORlHlBSe 3 0 

m^^mmzr^rzisf)izmm't^m^\E^ 622 

^« StRimSS 6 2 2 \t. /^X h ^ >>^Xt^ 6 2 4 ^^^ty 
^1 (T^SgST — A^^-r-So MR AM-tr;U;<>^*iS^^yN'X 

ufcm^. mrrLx\.^^n^(D^E.mm^mm ru 

M-rc!i#«C> /^X h^>>^X^6 2 4$:^ffipI^g{C"r 
SWIHIK6 2 2(7)^2<^)|nlKT-At^. /lXh^> 

i^*X^ 6 2 8 (hltmi^^Lrc'l' >A~^ 6 2 6 ^Wf 
^Iff bT(/^'5*#^<7)HSi^7!;^*D>?-/^ roj <hi.^5?' 

^$n^/ix«S:^^w-r^«^fc. miRmme 2 2<Dm 

2co\B}^T-L,^mm'^miz-t^o mn\Bime 2 2\t. 

£ti^[Hl8S;&^'^ffiLfcMRAMir;i/X^-^T-X hF SM 
4 0(C-MLTsE®T#^«i:^«C-r^o 
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10 0 6 7] n^m\3\^f>m^LtzX.^-\t. ECC 

-tiO>^ (^1 (c:fett-5 1 1 0) {cS/:7 h-r^o firx 
m^^^gcl^®^[Hl^;:>^*^i^L;^cX^-T'-^ 

{t. ^ ^u^mm^rz\ty'7.^-^<Dm^(orzisb\z^uj:B} 

[0 0 6 8] ^mm(D^^L\^^mm\t. n:i&m\zt>rz^ 

X. mm{.rzm^:i^^um\^^tzn^^a^x^^. m^/\ 
-i/a-^^ij-^Di&trium^. m^uzmmLfz-tyx 
y>-y^m<Dmm^ift-LxmrrT^o /^i^-yumt. 
ir >x T > -y^zmmLtzmmmo r imm^^^zj^^^'r- 
1^ I yo\yzy7.i^^mmLxno:it-fy^x^^o 

^m^'&^-ttx. m—(D^\x.^-y^^lzT^fzsb\z^ 30 

^rz^\z^m\^o^o 

[0 0 6 9] \^^<^i)^(o\^^i)mm^^m^mm<D^if¥ 

mmxT^T'TT. h F s MiHiK 1 1 2 m(oumm^ 
mm\z^mfi^^mm\^tzm'mm^^mmr^rz^^zQ:M 

>m^^u^'t^m,^{.'^^^^\zmmr^x&^o. 
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[0 0 7 0] :if^^m(r>±mnmf^mm\t. mii\^x<D^ 

[glffi(7)fi3#;^lttHJ] 

[01] *^^<7)iiigjKBJcj:^m^iA^eeKs^(E}K 

tyM R A M T U-r CD >';^ 7^ A y □ ^^7 >5 o 

[0 2] B§l^fcfT^cfcC/MRAM^^aS^[Elg§COM^^ 

TT^-rmmitx^tzmmmx^^. 

[0 3] h'jy;nt>y;b'ii>xy>yco-'gi$<hLTo 
y N / n M R A M ^^StalS^lHlgS CD lElgS 0 T ^ -5 o 

[1114] v>^';nt>y;i'-ti>X7>y(D— ggch LTCO 
A-f / D M R A M ^^SlniaS^ [HigS IHISS 0 T * -5 o 

[0 5] yN-f /n-MR AM^^SfcT;iS®^<D^-r ^ >i5^ 

[0 6] ^tJ(7)A-r/D-SSiKS^^J:l//^^->iiS^'7 

102.202 ^^uzu-r 

1 0 6, 2 0 0 l|2(7)K»^lHl5fS 
108.300.400 Hi (T^StatttliaiKlHlK 
10 8.610 3 (7)iSg^lHlSS 

2 1 6. 2 1 8. 6 3 0 -V— KORIh11?S 
2 0 4 ^J^ 

2 0 6 ff^ 

2 0 8 m:^ 

2 0 9 fM\^^rzn7 K UXfg^^ 

2 1 1 ^j^L;t><^u-t;^ 

3 0 0. 4 0 0 -tr>xT>yiHigs 

210. 310. 410 ^-^C^iJ-tr^U 

2 2 2 frX^-^'^^Uv^X^f 

3 5 4. 4 4 0. 6 0 2. 6 0 4 ^^U-J^.^ 
360. 362. 364. 366, 480 mKVLmU, 

362. 420. 602. 604 H^^IH^IhIK 
364. 422. 424 BSMlHlgS 
366. 480. 430 7.-i y^y^m^ 

5 1 0. 5 2 0 mi:i^^zfm2(Dmm(D^-f ^>^m 

5 1 8. 5 2 8 mi:f^J::Zfm2<Dm^<D^-( ^>C^m 

6 4 0 Hy-yyif^lUi^T.^ 
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